Natural selection is an important factor influencing variation in the human genome, but most genetic studies of natural selection have focused on variants with unknown phenotypic associations. This trend is changing. New studies are rapidly revealing the effects of natural selection on genetic variants of known or likely functional importance.
or six (6T) thymidine residues in the 5′ ′ regulatory region of MMP3. Further, this variant has been found to have significant associations with the development of atherosclerotic plaques, a serious health problem, with the 5T allele being correlated with increased susceptibility to plaque formation but decreased susceptibility to myocardial infarction and aneurism. Given the potentially serious health consequences of this variant, Rockman et al. [4] wanted to know whether signs of natural selection occur near the 5T/6T variant in MMP3.
To find out, Rockman et al.
[4] examined geographical variation in 5T/6T allele frequencies, to determine whether human populations are as similar with respect to variation at the MMP3 locus as they are with respect to a set of control small non-coding polymorphisms (SNPs), and whether any MMP3 alleles have changed rapidly in frequency, as might be expected during a selective sweep. Analyses of F ST , a measure of population substructuring, revealed that human populations differ much more with respect to variation in MMP3 than they do with respect to control SNPs, and that Europeans have significantly elevated frequencies of the high-expression 5T allele. In addition, the 5T allele in Europeans is found on a haplotype background that is highly homogeneous relative to that of the 6T allele, a second pattern consistent with a rapid increase in the frequency of 5T. Rockman et al. [4] argue that these patterns suggest natural selection has recently driven 5T to high frequencies in Europe -which accounts for the homogeneous haplotype background of 5T -but not other regions of the world -which accounts for the unusually large differences among populations with respect to MMP3.
Signs of selection around functionally important variants, such as the 5T/6T MMP3 alleles, are intrinsically interesting and also important, for they guide us toward new questions and hypotheses of biomedical relevance. Given that the 5T MMP3 allele has been favored in Europe, for instance, one might hypothesize that 5T provides relative advantages only in temperate environments. Thus, one would like to know: has the 5T allele risen in frequency in other temperate environments, such as in northern North America? Is the 5T allele associated with different phenotypes in different environments?
The results of Rockman et al. That signs of natural selection are found in the genomic vicinity of functionally important variants is not surprising. Because natural selection acts most strongly on those variants that have phenotypic effects, signs of selection should be found most often in regions of the genome that harbor such variants. Of course, this logic is a two-way street. If signs of selection are present, it is argued, a region is likely to harbor variants that have phenotypic effects [1, [18] [19] [20] . This suggestion raises the intriguing possibility that inferences about natural selection can be used as a tool in linkage and association studies, two key means of localizing the genes that account for variance in specific traits. Linkage and association studies involving candidate genes, for instance, might gain power by focusing on those genes that show signs of selection, which would seem more likely, a priori, to harbor functionally important variants. Though still in their early stages, the use of such approaches is clearly not far down the road. All we need to do is follow the signs.
